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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a water 
treatment method by which a solution 
containing cationic organic substances and/or 
amphoteric organic substances can 
be treated stably at high liquid filtering flow rate 
while employing a 

composite reverse osmosis membrane having a 
polyamide type skin layer which can 
be operated at low running cost. 

SOLUTION: A salt solution containing cationic 
organic substances and/or 
amphoteric organic substances is desalinated 
by a composite reverse osmosis 
membrane comprising a negative 
charge-bearing crosslinked polyamide type skin 
layer and a finely pours supporting body to 
support the skin layer and the 



surface of the skin layer is coated with an 
organic polymer layer having a 
positive charge-bearing group and the skin layer 
is synthesized by a multi- 
functional amine compound having two or more 
reactive amino groups and a 
multi-functional halogen compound having two 
or more reactive acid halide 
groups. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the art of the solution by the compound reverse 
osmosis membrane covered with the organic polymer layer in which the compound reverse osmosis membrane used for 
processing has a right electric-charge nature machine for the front face of a polyamide system skin in detail about the art using 
the compound reverse osmosis membrane, in order to separate alternatively the component in the solution containing the 
cation system organic substance and/or the amphoteric system organic substance. 
[0002] 

[Prior art] since a cellulose acetate system reverse osmosis membrane seldom adsorbs the cation system organic substance 
and/or the amphoteric system organic substance when desalting the solution containing the cation system organic substance 
and/or the amphoteric system organic substance using the conventional compound reverse osmosis membrane ~ 
comparatively ~ transparency - the cellulose acetate system reverse osmosis membrane marketed now although amount of 
water is stable -- each ~ 30kgf7cm2 The operating pressure of order is required and running costs, such as electrical charges, 
are high, on the other hand - 15kgf7cm2 since the compound reverse osmosis membrane which has the skin of the polyamide 
system which can be operated by the operating pressure of order is generally negative electric-charge nature a little - the 
cation system organic substance and/or the amphoteric system organic substance in a solution ~ a layer - adsorbing - 
transparency — amount of water was not able to fall remarkably and was not able to operate It was not able to stabilize and 
operate in the complete treatment using the compound reverse osmosis membrane of the sewage which contains a cation 
system surfactant and/or an amphoteric system surfactant especially, moreover, processing of the liquid which has the elution 
of the cation nature monomer from an anion exchange resin etc. in ultrapure-water manufacture intended use ~ also setting ~ 
the above-mentioned absorption phenomenon sake - transparency -- since amount of water falls remarkably ~ beforehand ~ 
the number of books of a compound reverse osmosis membrane element - increasing — transparency ~ a high cost, such as 
compensating a fallen part of amount of water, had started Therefore, the art which can perform a desalting, concentration, 
etc. of the solution containing these cation system organic substance and/or the amphoteric system organic substance is 
expected using the compound reverse osmosis membrane with the skin of a polyamide system. 
[0003] 

[Object of the Invention] the solution which contains the cation system organic substance and/or the amphoteric system 
organic substance using the compound reverse osmosis membrane in which the purpose of this invention has the skin of the 
cheap polyamide system of an operation running cost — high transparency -- amount of water ~ and it is in being stabilized 
and offering the water-treatment technique effective in the desalting which can be processed, concentration of an active 
principle, etc. 
[0004] 

[The means for solving a technical problem] In order to attain the aforementioned purpose, the art by the compound reverse 
osmosis membrane of this invention By the compound reverse osmosis membrane which the compound reverse osmosis 
membrane which uses the solution containing the cation system organic substance and/or the amphoteric system organic 
substance for processing in the technique of processing by the compound reverse osmosis membrane turns into from the fine 
porosity base material which supports a polyamide system skin and this The polyfunctional nature amine compound with 
which the above-mentioned polyamide system skin has two or more reactant amino groups, the negative electric-charge nature 
compounded from the polyfunctional nature acid halide which has two or more reactant acid halide machines - bridge 
formation - it is a polyamide system skin and the front face of the aforementioned skin is characterized by being covered with 
the organic polymer layer which has a right electric-charge nature machine by covering the front face of a polyamide system 
skin with the organic polymer layer which has a right electric-charge nature machine, the aforementioned polyamide system 
skin is adsorbed in the cation system organic substance and/or the amphoteric system organic substance - it can prevent ~ 
transparency of a compound reverse osmosis membrane ~ there is no fall of amount of water, and continuous running can be 
stabilized and carried out 

[0005] In the art by the compound reverse osmosis membrane of the aforementioned this invention, it is desirable that the 
specific surface area of the polyamide system skin of a compound reverse osmosis membrane is three or more, making 
specific surface area of a polyamide system skin or more into three - good transparency ~ amount of water can be realized 
and it is desirable Moreover, although especially limitation does not have the upper limit of the specific surface area of a 



1 



http://wvvw4.ipdl.jpo.go.jp/cgi-bin/tran_web_cg 



polyamide system skin, it is desirable that it is usually 1000 or less. In addition, it is defined by the following formula as the 
specific surface area of the aforementioned skin used in this invention. 

[0006] Specific-surface-area ^(surface area of skin)/of a skin (surface area of a fine porosity base material) 
The surface area of the above-mentioned skin expresses the surface area of the field of the side in contact with the liquid 
which becomes the field in contact with the fine porosity base material and the field of an opposite side, i.e., the processing 
object supplied. On the other hand, the surface area of a fine porosity base material expresses the surface area of the field in 
contact with the aforementioned skin. 

[0007] The technique of asking for the above-mentioned surface area and specific surface area can be searched for according 
to the technique of asking for a general surface area and general specific surface area, and especially technique is not limited. 
For example, a surface-area measuring device, a specific-surface-area measuring device, a scanning electron microscope 
(SEM, FE-SEM), a transmission electron microscope (TEM), etc. are mentioned. 

[0008] moreover, the art by the compound reverse osmosis membrane of the aforementioned this invention - setting - the 
polyamide system skin of the aforementioned compound reverse osmosis membrane -- all - aromatic - bridge formation -- it 
is desirable that it is a polyamide the aforementioned skin ****** - all » aromatic - bridge formation ~ it is [ no 
performance degradation ] and is desirable, when carrying out a reuse, after chemical cleaning removes a slime, a scale, etc. 
which chemical resistance, such as chemical resistance, is excellent in, and adhered by long-term use etc. compared with the 
case where the skin which consists of an aliphatic polyamide by using the skin which consists of a polyamide is used 
[0009] moreover, the time of the pH 6.5 aqueous solution in which the performance of a compound reverse osmosis 
membrane contains 1500 ppm of sodium chlorides at operating-pressure force 15kgf7cm2 and the temperature of 25 degrees C 
estimating in the art by the compound reverse osmosis membrane of the aforementioned this invention -- the rate of layer 
transparency prevention of a salt - 90% or more and transparency - it is desirable that amount of water is more than lm3 / 
m2, and a day transparency - since it can operate by low voltage so that amount of water is high, since running costs, such as 
electrical charges, are made at a low price, it is desirable furthermore -- desirable - transparency ~ amount of water is more 
than 1 .2m3 / m2, and a day 

[0010] Moreover, in the art by the compound reverse osmosis membrane of the aforementioned this invention, it is desirable 
that the bridge is constructed over the organic polymer layer which has the right electric-charge nature machine which has 
covered the front face of the polyamide system skin of the aforementioned compound reverse osmosis membrane, 
transparency according [ can prevent the partial defluxion of an organic polymer layer which has the right electric-charge 
nature machine which has covered the front face by considering as the organic polymer layer over which the bridge was 
constructed at the time of continuous running and washing by the chemical etc., and ] to the cation system organic substance 
and/or the amphoteric system organic substance ~ amount of water - a fall of a fall depressor effect can be prevented and it is 
desirable 

[001 1] moreover, between the inside of the molecule of the polymer in which the organic polymer layer which has the right 
electric-charge nature machine which has covered the front face of the polyamide system skin of the aforementioned 
compound reverse osmosis membrane in the art by the compound reverse osmosis membrane of the aforementioned this 
invention has the 4th class ammonium and a hydroxyl group, and/or a molecule -- bridge formation ~ it is desirable that it is 
an organic polymer layer this bridge formation - it is easy, and a manufacture can demonstrate efficiently the processability 
ability mentioned above, and an organic polymer layer has it [ desirable ] 

[0012] Moreover, in the art by the compound reverse osmosis membrane of the aforementioned this invention, it is desirable 
that the organic polymer layer which has the right electric-charge nature machine which has covered the front face of the 
polyamide system skin of the aforementioned compound reverse osmosis membrane is an organic polymer layer which 
constructed the bridge in polyethyleneimine. this bridge formation ~ it is easy, and a manufacture can demonstrate efficiently 
the performance mentioned above and an organic polymer layer has it [ desirable ] 
[0013] 

[Gestalt of implementation of invention] The manufacture technique of the reverse osmosis membrane used for this invention 
itself can be manufactured with reference to various kinds of manufacturing methods known conventionally [ of the 
compound reverse osmosis membrane which is not limited especially, for example, has a polyamide system skin ], if it is the 
process from which the compound reverse osmosis membrane which satisfies the above-mentioned property is obtained. 
[0014] The polyamide system skin of the compound reverse osmosis membrane used for the above mentioned this invention 
At for example, the time of the interfacial-polycondensation reaction of the compound which has two or more reactant amino 
groups, and the multi-functionality acid halogenated compound which has two or more reactant acid halide machines A 
solubility parameter is 8-14(cal/cm3) 1/2. Compound, For example, when at least one compound chosen out of alcohols, 
ether, ketones, ester, halogenated hydrocarbons, and sulphur-containing compounds makes it exist, it can manufacture. As 
such alcohols, for example Ethanol, propanol, A butanol, butyl alcohol, 1-pentanol, 2-pentanol, t-amyl alcohol, isoamyl 
alcohol, isobutyl alcohol, Isopropyl alcohol, an undeca Norian, 2-ethyl butanol, 2-ethyl hexanol, an octanol, a cyclohexanol, a 
tetrahydrofurfuryl alcohol, Neopentyl glycol, t-butanol, benzyl alcohol, a 4-methyl-2-pentanol, A 3-methyl-2-butanol, pentyl 
alcohol, allyl alcohol, ethylene glycol, a diethylene glycol, a triethylene glycol, a tetraethylene glycol, etc. are mentioned. 
[0015] As ether, moreover, for example, an anisole, the ethyl isoamyl ether, An ethyl-t-butyl ether, an ethyl benzyl ether, a 
crown ether, A cresyl methyl ether, a ****** amyl ether, a diisopropyl ether, Diethylether, a dioxane, diglycidyl ether, a 
cineole, A diphenyl ether, dibutyl ether, the dipropyl ether, a dibenzyl ether, A wood ether, a tetrahydropyran, a 
tetrahydrofuran, a trioxane, A dichloroethyl ether, the buthylphenyl ether, a fiiran, a methyl-t-butyl ether, Mono-dichloro 
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diethylether, an ethylene glycol wood ether, Ethylene glycol diethylether, ethylene glycol dibutyl ether, An ethylene glycol 
monomethyl ether, ethylene glycol monoethyl ether, An ethylene glycol monobutyl ether, a diethylene-glycol wood ether, 
Diethylene-glycol diethylether, diethylene-glycol dibutyl ether, the diethylene-glycol monomethyl ether, a diethylene glycol 
monoethyl ether, the diethylene-glycol monobutyl ether, a diethylene chlorohydrin, etc. are mentioned. 
[0016] Moreover, as ketones, for example, an ethyl ******** ketone, diacetone alcohol, a diisobutyl ketone, a 
cyclohexanone, 2-heptanone, a methyl isobutyl ketone, a methyl ethyl ketone, etc. are mentioned. 

[0017] Moreover, as ester, methyl formate, an ethyl formate, a formic-acid propyl, formic-acid butyl, a formic-acid isobutyl, a 
formic-acid isoamyl, methyl acetate, ethyl acetate, propyl acetate, butyl acetate, an isobutyl acetate, amyl acetate, etc. are 
mentioned. 

[0018] Moreover, as halogenated hydrocarbons, an allyl chloride, a chlorination amyl, a dichloromethane, a dichloroethane, 
etc. are mentioned. Moreover, as sulphur-containing compounds, dimethyl sulfoxide, a sulfo run, a thio run, etc. are 
mentioned. 

[0019] Alcohols and ether are desirable also especially of these. These compounds can be independent or can be made to 
exist by the plurality. These solubility parameters are 8-14(cal/cm3) 1/2. The amount of the compound used The 
polyfunctional nature amine compound used for the modality and interfacial polycondensation of the compound, Since it 
differs [ the modality of multi-functionality acid halogenated compound, and ] by whether it adds to which [ of the solution 
(henceforth solution Y) containing the solution (henceforth solution X) or multi-functionality acid halogenated compound 
containing the aforementioned polyfunctional nature amine compound ] one Although it does not limit especially, a solubility 
parameter is 8-14(cal/cm3) 1/2 to solution X. When adding the matter (henceforth matter Z), the desirable addition is 10 - 50 
% of the weight based on the sum weight of solution X and matter Z. At less than 10 % of the weight, if the effect of raising 
water permeability is in the inclination which is not demonstrated enough and exceeds 50 % of the weight, it will become the 
inclination that the rate of layer transparency prevention of a salt falls. Moreover, when adding matter Z to solution Y, the 
desirable addition is 0.001 - 10 % of the weight based on the sum weight of solution Y and matter Z. At less than 0.001 % of 
the weight, if the effect of raising water permeability is in the inclination which is not demonstrated enough and exceeds 10 % 
of the weight, it will become the inclination that the rate of layer transparency prevention of a salt falls, in addition, this 
solubility parameter » 8-14(cal/cm3) 1 / 2 the solution containing the solution or multi-functionality acid halogenated 
compound with which a compound contains the aforementioned polyfunctional nature amine compound - at least - on the 
other hand ~ or you may add to both 

[0020] This solubility parameter is 8-14(cal/cm3) 1/2. By selecting the amount used and the modality of compound suitably, 
the specific surface area of a polyamide system skin etc. can be adjusted. 

[0021] Although the polyamide system skin of the compound reverse osmosis membrane used for the above mentioned this 
invention is compounded by the interfacial-polycondensation reaction of the polyfunctional nature amine compound which 
has two or more reactant amino groups, and the multi-functionality acid halogenated compound which has two or more 
reactant acid halide machines as mentioned above As a polyfunctional nature amine compound used, especially if it is the 
polyfunctional amine which has two or more reactant amino groups, it will not be limited, but aromatic series, aliphatic series, 
or an alicyclic polyfunctional amine is mentioned. 

[0022] As such an aromatic polyfunctional amine, the aromatic polyfunctional amine of carbon numbers 6-11 is mentioned, 
and, specifically, m-phenylenediamine, p-phenylene diamine, 1 and 3, 5-triamino benzene, 1 and 2, 4-triamino benzene, 8, 
5-diamino benzoic acid, 2, 4-diaminotoluene, 2, 4-diamino anisole, an amidol, a xylylene diamine, etc. are mentioned, for 
example. 

[0023] Moreover, as an aliphatic polyfunctional amine, the aliphatic polyfunctional amine of carbon numbers 2-1 1 is 
mentioned, and, specifically, ethylenediamine, a propylenediamine, a tris (2-aminoethyl) amine, etc. are mentioned, for 
example. 

[0024] Moreover, as an alicyclic polyfunctional amine, the alicyclic polyfunctional amine of carbon numbers 4-1 1 is 
mentioned, and, specifically, 1, 3-diamino cyclohexane, 1, 2-diamino cyclohexane, 1, 4-diamino cyclohexane, a piperazine, 2, 
5-dimethyl piperazine, 4-aminomethyl piperazine, etc. are mentioned, for example. 

[0025] These amines may be used independently and may use two or more sorts together. Especially an aromatic 
polyfunctional amine is desirable among these polyfunctional nature amine compounds. Moreover, as a polyfunctional nature 
acid halide used by this invention, especially if it is the multi-functionality acid halogenated compound which has two or more 
reactant acid halide machines, it will not be limited, but polyfunctional nature acid halides, such as aromatic series, aliphatic 
series, and alicyclic, are mentioned. 

[0026] As such an aromatic polyfunctional nature acid halide, the aromatic polyfunctional nature acid halide of carbon 

numbers 8-16 is mentioned, and, specifically, trimesic-acid chloride, terephthalic-acid chloride, isophthalic-acid chloride, 

biphenyl dicarboxylic-acid chloride, naphthalene dicarboxylic-acid dichloride, benzene tris ****** acid chloride, benzene 

disulfon acid chloride, ************ n n benzene dicarboxylic-acid chloride, etc. are mentioned, for example. 

[0027] Moreover, as an aliphatic polyfunctional nature acid halide, the aliphatic polyfunctional nature acid halide of carbon 

numbers 4-12 is mentioned, and, specifically, propane tricarboxylic-acid chloride, butane tricarboxylic-acid chloride, pentane 

tricarboxylic-acid chloride, glutaryl halide, horse mackerel ****** halide, etc. are mentioned, for example. 

[0028] moreover, as an alicyclic polyfunctional nature acid halide The alicyclic polyfunctional nature acid halide of carbon 

numbers 6-14 is mentioned, for example, specifically Cyclopropane tricarboxylic-acid chloride, cyclobutane tetrapod 

carboxylic-acid chloride, Cyclopentane tricarboxylic-acid chloride, cyclopentane tetrapod carboxylic-acid chloride, 
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Cyclohexane tricarboxylic-acid chloride, tetrahydro furan tetrapod carboxylic-acid chloride, Cyclopentane dicarboxylic-acid 
chloride, cyclobutane dicarboxylic-acid chloride, cyclohexane dicarboxylic-acid chloride, tetrahydro flange carboxylic-acid 
chloride, etc. are mentioned. 

[0029] These acid halide may be used independently and may be used as two or more sorts of mixture. An aromatic 
polyfunctional nature acid halide is especially desirable among these polyfunctional nature acid halides. 
[0030] Moreover, since the polyamide system skin needs to construct the bridge, it needs the thing of either a polyfunctional 
nature amine compound or a polyfunctional nature acid halide and both for which suppose a part at least and the 
polyfunctional nature amine compound of three or more organic functions and/or the polyfunctional nature acid halide of 
three or more organic functions are used. Of course, both a polyfunctional nature amine compound, and polyfunctional nature 
both [ one side or ] may be compounds of three or more organic functions, the amount of each of the polyfunctional nature 
amine compound usually used although what is necessary is just to choose suitably the amount of the polyfunctional nature 
amine compound of three or more organic functions, and/or the polyfunctional nature acid halide used of three or more 
organic functions according to the grade of the bridge formation made into the purpose, or a polyfunctional nature acid halide 

- receiving -- the ten mol % - 100 mol domain of % it is more preferably used in [ 20 mol / % - 100 mol ] % 

[0031] in addition, this invention - setting - negative electric-charge nature - bridge formation - the negative electric-charge 
nature of a polyamide system skin - bridge formation - a polyamide means that the electric charge of the layer which consists 
of a polyamide system skin in case pH is 7 indicates negative to be Generally it is a polyamide. - It is NH2. It has a machine 
and -COOH base and sets to an acid field. - NH2 Since a machine becomes -NH3+, the inclination which shows positive 
electric-charge nature becomes strong, and it sets to an alkaline field, and -COOH base is -COO. - Since it becomes, the 
inclination which shows negative electric-charge nature becomes strong. In a usual polyamide, the negative electric-charge 
nature in pH 7 field is strong. 

[0032] carrying out the interfacial polymerization of the aforementioned polyfunctional nature amine compound and the 
aforementioned polyfunctional nature acid halide on a fine porosity base material in this invention -- a fine porosity base 
material top ~ bridge formation - the thin film which makes a polyamide a principal component, i.e., the compound reverse 
osmosis membrane in which the polyamide system skin was formed, is obtained 

[0033] Especially if the fine porosity base material which supports the aforementioned polyamide system skin in this 
invention is the object which can support the thin film which consists of a polyamide system skin, it will not be limited, but 
various kinds of things currently used as a fine porosity base material of a compound reverse osmosis membrane are used. For 
example, although various things, such as a polysulfone, a poly-aryl ether sulfone like polyether sulphone, a polyimide, and a 
polyvinylidene fluoride, can be mentioned, the fine porosity supporting lamella which consists of a polysulfone and a 
poly-aryl ether sulfone is especially used preferably from a stable point chemically, mechanically, and thermally. Usually, 
about 25-125 micrometers, although such a fine porosity base material has the thickness of about 40-75 micrometers, it is not 
necessarily preferably limited to these. 

[0034] The solution which contains the aforementioned polyfunctional nature amine compound (amine component) on a fine 
porosity base material in a detail more (the aqueous solution is usually used.) Subsequently, the solution containing the 
aforementioned polyfunctional nature acid halide (acid halide component) (an organic-solvent solution is usually used.) **** 

- the becoming layer ~ the layer top of the above 1st ~ forming — an interfacial polycondensation ~ carrying out - bridge 
formation - it can obtain by making the thin film (polyamide system skin) which consists of a polyamide form on a fine 
porosity base material 

[0035] In order that the solution containing a polyfunctional nature amine compound may make **** easy or may raise the 
performance of the compound reverse osmosis membrane obtained, little inclusion of the polyhydric alcohol, such as 
polymers, such as polyvinyl alcohol, a polyvinyl pyrrolidone, and a polyacrylic acid, and a sorbitol, a glycerol, can be carried 
out further. 

[0036] Moreover, the amine salt of a publication, for example, the salt by tetrapod alkylarnmonium halide, alkylamine, and 
the organic acid etc., is suitably used for a publication-number 187135 [ two to ] official report in respect of improving the 
absorptivity to the fine porosity base material of the amine solution which makes **** easy, promoting a condensation 
reaction, etc. 

[0037] Moreover, surfactants, such as dodecylbenzene sulfonic-acid sodium, a sodium dodecyl sulfate, and a sodium lauryl 
sulfate, can also be made to contain. These surfactants have an effect in improving the wettability to the fine porosity base 
material of the solution containing a polyfunctional amine compound. 

[0038] Furthermore, in order to promote the polycondensation reaction in the aforementioned interface, it is also useful to use 
an acylation catalyst etc. as a catalyst, using the sodium hydroxide for removing the hydrogen halide generated at an 
interfacial-polycondensation reaction and phosphoric-acid 3 sodium. 

[0039] In the solution containing the solution and polyfunctional nature amine compound containing the aforementioned 
polyfunctional nature acid halide, although especially the concentration of a polyfunctional nature acid halide and a 
polyfunctional nature amine compound is not limited, a polyfunctional nature acid halide is usually 0.05 - 1 % of the weight 
preferably 0.01 to 5% of the weight, and a polyfunctional nature amine compound is usually 0.5 - 5 % of the weight 
preferably 0. 1 to 10% of the weight. 

[0040] The solution which contains a polyfunctional nature amine compound on a fine porosity base material is covered, and 
after covering the solution which contains a polyfunctional acid halogenide subsequently to a it top, a respectively excessive 
solution is removed, thus, subsequently usually, about 20-150 degrees C -- desirable ~ about 70-130 degrees C -- it is - for 
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about 1-10 minutes - desirable - the stoving during about 2 - 8 minutes -- carrying out -- negative electric-charge nature — 
bridge formation ~ the thin film of water permeability which consists of a polyamide, i.e., negative electric-charge nature, ~ 
bridge formation -- a polyamide system skin is made to form This thin film usually has preferably about 0.05-2 micrometers 
of the thickness in the domain of about 0. 10-1 micrometer. 

[0041] next, this invention « setting - negative electric-charge nature - bridge formation ~ the front face of a polyamide 
system skin must be covered with the organic polymer layer which has a right electric-charge nature machine the time of 
processing the solution containing the cation system organic substance and/or the amphoteric system organic substance, when 
not covered with the organic polymer layer which has a right electric-charge nature machine ~ transparency - amount of 
water falls remarkably 

[0042] the compound reverse osmosis membrane used by this invention - setting - negative electric-charge nature ~ bridge 
formation ~ especially the chemical structure of the organic polymer which has the right electric-charge nature machine is not 
limited that the front face of a polyamide system skin should just be covered with the organic polymer layer which has a right 
electric-charge nature machine However, as for the field of endurance and long term stability to the concerned organic 
polymer, what constructs a bridge is desirable. 

[0043] this invention - setting - points, such as workability and workability, to the organic polymer itself [ concerned ] ~ a 
solvent - soluble ****** - things are desirable, therefore what constructs a bridge 3 dimensions after covering on the 
polyamide system skin of a compound reverse osmosis membrane is desirable As such an organic polymer, it has in a 
molecule a right electric-charge nature machine and the functional group which causes crosslinking reaction, and a ****** 
thing is used for a solvent in itself. For example, as an example, the polymer (henceforth polymer B) which has at least two 
hydroxyl groups and/or an amino group, and two protected isocyanate machines in a molecule is mentioned with the polymer 
(henceforth polymer A) which has at least two hydroxyl groups and/or an amino group in a molecule with a right 
electric-charge nature machine, and a right electric-charge nature machine. 

[0044] An ammonium, a phosphonium machine, a sulfonium machine, etc. can be mentioned as a right electric-charge nature 
machine here. Moreover, the protected isocyanate machine means the isocyanate machine blocked using the blocking agent, 
or the isocyanate machine protected in the type of an amine imide machine. 

[0045] Various things are known, for example, the blocking agent for blocking an isocyanate machine can mention oximes, 
such as alcohols, such as phenolss, such as a phenol and cresol, a methanol, ethanol, and a methyl cellosolve, methyl ethyl 
ketoxime, and an acetaldehyde oxime. 

[0046] As the above-mentioned polymer A, the 4th class ghost of the homopolymer of methacrylic-acid hydroxypropyl 
trimethylammoniumchloride and the copolymer with the monomer in which other polymerizations are possible, the copolymer 
of ethyl-methacrylate trimethylammonium chloride and methacrylic-acid hydroxyethyl, and the copolymer of 4-vinylpyridine 
and methacrylic-acid hydroxyethyl etc. can be mentioned, for example. 

[0047] Moreover, the copolymer of the isocyanate monomer and methacrylic-acid hydroxypropyl 

trimethylammoniumchloride which come to block a 2-methacryloyl oxyethylene isocyanate by the proper blocking agent as 
the above-mentioned polymer B, for example, The above-mentioned blocking isocyanate, 4-vinylpyridine, and the 4th class 
ghost of the copolymer with methacrylic-acid hydroxyethyl, The copolymer of the vinyl monomer and methacrylic-acid 
hydroxypropyl trimethylammoniumchloride which have an amine imide machine like a 1 and 1 -dimethyl- 1 -(2-hydroxy 
propyl) amine methacrylic imide etc. can be mentioned. 

[0048] The above-mentioned polymers A and B are all fusibilities at water or alcohol. Therefore, the organic 
cross-linked-polymer layer which has a right electric-charge nature machine in this invention can be formed, for example on 
the polyamide system skin of a compound reverse osmosis membrane by the following various technique. 
[0049] What is necessary is to dry, to contact the solution in which the poly- isocyanate compound as a polyfunctional cross 
linking agent was melted, to heat it if needed, and just to make polymer A construct a bridge between molecules, after 
applying the aqueous solution or the alcoholic solution of polymer A on the polyamide system skin of a compound reverse 
osmosis membrane, in order to form the cross-linked-polymer layer which comes to construct a bridge in polymer A. 
[0050] Moreover, after applying the solution which adds the polyfunctional poly isocyanate compound blocked in a block 
agent which was described above in the aqueous solution or the alcoholic solution of polymer A, and was obtained as an 
option on the polyamide system skin of a compound reverse osmosis membrane, it may heat to the temperature more than the 
dissociation temperature of this blocking poly isocyanate, a poly-isocyanate compound may be separated, and crosslinking 
reaction may be carried out to polymer A. 

[0051] Although especially the poly-isocyanate compound as a cross linking agent used here is not limited, it can mention the 

adduct of tolylene diisocyanate, diphenylmethane diisocyanate, those polymers, isophorone diisocyanate, hexamethylene 

di-isocyanate, triphenylmethane triisocyanate, a tris (p-isocyanate phenyl) thio ****** fight, a trimethylol propane, and 

tolylene diisocyanate, the adduct of a trimethylol propane and xylylene diisocyanate, etc., for example. 

[0052] Moreover, what is necessary is to apply the water or the alcoholic solution of polymer B on a polyamide system skin, 

to heat to the temperature more than the dissociation temperature of a blocking isocyanate, to separate an isocyanate machine, 

and just to make a bridge construct between molecules and/or within a molecule, in order to form the cross-linked-polymer 

layer of the aforementioned polymer B on the polyamide system skin of a compound reverse osmosis membrane. 

[0053] Moreover, in order to promote the crosslinking reaction by the isocyanate machine and hydroxyl group which were 

mentioned above, in case of crosslinking reaction, catalysts, such as tertiary amine and an organotin compound, can also be 

used if needed. 
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[0054] Moreover, even if an organic polymer does not have the functional group of a cross linking as mentioned above, a 
peroxide is mixed irradiating an electron ray **** or into an organic polymer solution after covering the organic polymer 
which has a right electric-charge nature machine on the polyamide system skin of a compound reverse osmosis membrane, a 
radical can be produced and 3 dimensions can also be made to construct a bridge on this organic polymer skeleton by carrying 
out a covering afterbaking on the polyamide system skin of a compound reverse osmosis membrane etc. 
[0055] the bridge formation which has the right electric-charge nature machine which does in this way and is formed in this 
invention - the thickness of an organic polymer layer usually has the desirable domain of 10A (lnm) or 10 micrometers 
[0056] the case where a glutaraldehyde is used as a cross linking agent, using polyethyleneimine as an organic polymer which 
has the aforementioned positive electric-charge nature machine « a reaction like the following formula (** 1) ~ 
polyethyleneimine ~ bridge formation » a layer is formed 
[0057] 
[-izing 1] 

(# 'Jxf U (#Ol^;b7^f*k K) (# 'Jxf 1/ 



NH + 0 = C CH 2 CH 2 CH g C = 0 + HN 



H H 

i mm 

HO OH 



N-CCH 2 CH 2 CH 2 C-N 



H H 



[0058] The desirable average molecular weight of the polyethyleneimine used in the above is 500 or more still preferably 300 
or more. Although especially the upper limit of the average molecular weight of polyethyleneimine is not limited, it is usually 
about 500,000. moreover, the obtained polyethyleneimine ~ bridge formation ~ the domain of the thickness with a desirable 
layer is lnm - 10 micrometers 
[0059] 

[Example] Although an example is given to below and this invention is explained to it, this invention is not limited at all by 
these examples. 

[0060] (Example 1 of reference) The synthetic example of one component of the monomer for organic polymer formation 
which has a positive electric-charge nature machine. Methyl ethyl ketoxime 29g was melted in benzene 50g, at the 
temperature of 25 degrees C, this solution took about 40 minutes, 2-****** roil oxyethylene isocyanate 5L6g was dropped at 
it, and it stirred at 45 more degrees C for 2 hours. The obtained resultant was analyzed in proton NMR and it checked that it 
was the block ghost which the methyl ethyl ketoxime has added to 2-****** roil oxyethylene isocyanate almost quantitatively. 

[0061] (Example 2 of reference) The synthetic example of the organic polymer which has a positive electric-charge nature 
machine. 8g of the blocking isocyanate compounds obtained in methacrylic-acid hydroxypropyl trimethylammoniumchloride 
16g and the example 1 of reference was melted in methanol 60g, azobisisobutyronitril 0.4g was added to this, it stirred at 60 
degrees C under the nitrogen gas ambient atmosphere for 6 hours, and the copolymer which has the 4th class ammonium and 
a hydroxyl group was obtained. 

[0062] (Example 1) m-phenylenediamine 3.0 % of the weight, sodium Iauryl sulfate 0.15 % of the weight, triethylamine 3.0 % 
of the weight, camphor sulfonic acid 6.0 % of the weight, isopropyl alcohol The fine porosity polysulfone supporting lamella 
was made to contact, having used the aqueous solution containing 5 % of the weight as solution A, excessive solution A was 
removed, and the layer of the above-mentioned solution A was formed on the supporting lamella. 
[0063] Subsequently, it is trimesic-acid chloride to the front face of such a supporting lamella. 0.20 % of the weight, 
isopropyl alcohol Adjusted the solution which consists of a hydrocarbon system solvent "IP1016" (isoparaffin system 
hydrocarbon solvent by Idemitsu chemistry incorporated company) containing 0.05 % of the weight as solution B, made 
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solution A contact, held for 3 minutes in the 120-degree C hot air drying equipment after that, the polymer thin film 
(polyamide system skin) was made to form on a supporting lamella, and the compound reverse osmosis membrane was 
obtained. (Compound reverse osmosis membrane A) 

When a part of obtained compound reverse osmosis membrane was rinsed, the compound reverse osmosis membrane cross 
section was analyzed in the transmission electron microscope (TEM) after xeransis and the specific surface area of the 
polyamide system skin was measured, specific surface area was 4.3. When this added isopropyl alcohol to solution A, the 
shape of surface type of a reverse osmosis membrane changes in the case of an interfacial-polycondensation reaction. Even if 
it is except isopropyl alcohol, a solubility parameter is 8-14(cal/cm3) 1/2. If a compound is made to exist in the case of an 
interfacial-polycondensation reaction, this invention persons will check that the shape of surface type of a reverse osmosis 
membrane changes similarly. 

[0064] lg of the copolymers obtained in the example 2 of reference was melted in water, and the aqueous solution was 
produced 1% of the weight, this -- bridge formation -- 1 and 4-azabicyclo (2, 2, 2) octane O.OOSg was added as a catalyst 
Thus, the obtained solution was applied on the polyamide system skin of the above-mentioned compound reverse osmosis 
membrane A, and was heated for 10 minutes at 150 degrees C, and the compound reverse osmosis membrane which the 
aforementioned copolymer is made to construct a bridge and has right electric-charge nature was obtained (compound reverse 
osmosis membrane B). 

[0065] the place which evaluated compound reverse osmosis membrane B by the pH 6.5 aqueous solution containing 1500 
ppm of sodium chlorides at operating-pressure force 15kgf7cm2 and the temperature of 25 degrees C - the rate of layer 
transparency prevention of a salt - 99% or more and transparency - amount of water was 1 .5m3 / m2, and a day 1000 ppm of 
cation system surfactants were mixed in this evaluation liquid, and also lhr operation was carried out. after lhr and evaluation 
liquid -- the new evaluation liquid of the same composition - changing ~ transparency - the place which measured amount of 
water - 1 .3m3 / m2 and a day, and initial value receiving ~ about ten percent transparency -- although amount of water 
falls ~ transparency high enough — amount of water was shown 

[0066] (Example 1 of a comparison) the place which carried out initial evaluation of the compound reverse osmosis 
membrane A like the example 1 using the pH 6.5 aqueous solution containing 1500 ppm of sodium chlorides ~ the rate of 
layer transparency prevention of a salt - 99% and transparency -- amount of water was 2.1m3 / m2, and a day then, 
transparency after operating like an example 1 in the evaluation liquid of this composition using the evaluation liquid which 
mixed 1000 ppm of cation system surfactants further ~ the place which measured amount of water ~ 0.6m3 / m2 and a day, 
and initial value - receiving - about 70 percent transparency - amount of water fell remarkably 

[0067] (Example 2) After having added in the supply pure water to compound reverse osmosis membrane A and carrying out 
reverse-osmosis processing of the 1 % of the weight of the polyethyleneimine at it, rinsed the inside of a system, and added 1 
% of the weight, processed the glutaraldehyde, polyethyleneimine was made to construct a bridge into a supply pure water, 
and the compound reverse osmosis membrane which has a right electric-charge nature machine was obtained (compound 
reverse osmosis membrane C). 

[0068] the place which carried out initial evaluation of compound reverse osmosis membrane C like the example 1 - the rate 
of layer transparency prevention of a salt ~ 99% and transparency - amount of water was 1.2m3 / m2, and a day then, 
transparency after operating like an example 1 in the evaluation liquid of this composition using the evaluation liquid which 
mixed 1000 ppm of cation system surfactants further - the place which measured amount of water -- 1.1 m3 / m2 and a day, 
and transparency high enough ~ amount of water was shown 

[0069] as mentioned above, transparency - if amount of water is an art using [ on desalting processing of the solution 
containing the cation system organic substance and/or the amphoteric system organic substance which fall remarkably, and ] 
the compound reverse osmosis membrane of this invention ™ transparency - it can stabilize and operate, without amount of 
water falling remarkably 
[0070] 

[Effect of the invention] the solution which contains the cation system organic substance and/or the amphoteric system 
organic substance using the compound reverse osmosis membrane in which the art by the compound reverse osmosis 
membrane of this invention has the skin of the cheap polyamide system of an operation running cost - high transparency - 
amount of water ~ and it is stabilized and the water-treatment technique effective in a desalting of the water which can be 
processed, concentration of an active principle, etc. can be offered 

[0071] Since the aforementioned effect is done so and this invention technique can carry out the reuse of the solution which is 
used suitable for a desalting of the solution containing for example, the cation system organic substance and/or the amphoteric 
system organic substance etc., carries out elimination recovery of the pollution source or effective matter contained in it from 
the dirt which is the pollution occurrence causes, such as dyeing drainage and electrodeposition-paint drainage, as a result was 
processed, it can contribute to closing-ization of the drainage which lessens drainage. Moreover, it can use for complete 
treatments, such as elimination of detrimental components, such as concentration of active principles, such as a food-grade 
way, etc. clean water, and sewage intended use. 

[0072] the compound reverse osmosis membrane of the former [ art / using such a compound reverse osmosis membrane ] ~ 
transparency ~ operation with the solution with which amount of water falls remarkably and contains the cation system 
organic substance and/or the amphoteric system organic substance which were not able to be operated is possible For 
example, it can use suitable for processing of the drainage containing a cation system surfactant or an amphoteric surface 
active agent, processing of the liquid with the elution of the cation nature monomer from an anion exchange resin etc., etc. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] By the compound reverse osmosis membrane which the compound reverse osmosis membrane which uses the 
solution containing the cation system organic substance and/or the amphoteric system organic substance for processing in the 
technique of processing by the compound reverse osmosis membrane turns into from the fine porosity base material which 
supports a polyamide system skin and this The polyfunctional nature amine compound with which the above-mentioned 
polyamide system skin has two or more reactant amino groups, the negative electric-charge nature compounded from the 
polyfunctional nature acid halide which has two or more reactant acid halide machines ~ bridge formation -- the art by the 
compound reverse osmosis membrane to which it is a polyamide system skin and the front face of the aforementioned skin is 
characterized by being covered with the organic polymer layer which has a right electric-charge nature machine 
[Claim 2] The art by the compound reverse osmosis membrane of the claim 1 publication whose specific surface area of the 
polyamide system skin of a compound reverse osmosis membrane is three or more. 

[Claim 3] the polyamide system skin of a compound reverse osmosis membrane ~ all ~ aromatic ~ bridge formation ~ the art 

by the compound reverse osmosis membrane given in either of the claims 1 or 2 which consist of a polyamide 

[Claim 4] the time of the pH 6.5 aqueous solution in which the performance of a compound reverse osmosis membrane 

contains 1500 ppm of sodium chlorides at operating-pressure force 15kgf7cm2 and the temperature of 25 degrees C estimating 

— the rate of layer transparency prevention of a salt -- 90% or more and transparency — the art by the compound reverse 

osmosis membrane given in either of the claims 1-3 whose amount of water is more than lm3 / m2, and a day 

[Claim 5] The art by the compound reverse osmosis membrane given in either of the claims 1-4 whose organic polymer layers 

which have the right electric-charge nature machine which has covered the front face of a polyamide system skin are the 

organic polymerization body membranes over which the bridge was constructed. 

[Claim 6] between the inside of the molecule of the polymer in which the organic polymer layer which has a right 
electric-charge nature machine has the 4th class ammonium and a hydroxyl group, and/or a molecule -- bridge formation ~ the 
art by the compound reverse osmosis membrane given in either of the claims 1-5 which are organic polymer layers 
[Claim 7] The art by the compound reverse osmosis membrane given in either of the claims 1-5 whose organic polymerization 
body membranes which have a right electric-charge nature machine are the organic polymer layers which constructed the 
bridge in polyethyleneimine. 
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